Optimizing delivery and expression of designer nucleases for genome engineering.
Genome engineering can be accomplished by designer nucleases. They are specifically designed to cleave double-stranded DNA at the desired target locus. This double-strand break subsequently engages the DNA repair pathway through nonhomologous end-joining (NHEJ), resulting in either gene disruption or gene repair. Alternatively, the presence of homologous donor DNA allows for targeted integration of this exogenous donor DNA in this target locus through homology-directed DNA repair. The key bottleneck in genome engineering relates to the delivery and expression of the designer nucleases. One of the most attractive vector platforms for genome engineering is based on integration-defective lentiviral vectors (IDLVs). The intrinsic episomal nature of IDLVs is well suited to ensure transient expression of designer nucleases and minimize potential risks associated with their sustained expression. Unfortunately, their expression is compromised because of epigenetic silencing that interferes with the transcriptional competence of IDLVs. In this issue, Pelascini and colleagues now showed that this bottleneck could be overcome by interfering with chromatin remodeling using histone deacetylase (HDAC) inhibitors. HDAC inhibition restored expression of designer nucleases from IDLVs and rescued their ability to achieve efficient targeted gene disruption by NHEJ comparable with that achieved with bona fide integrating lentiviral vectors. This study has implications for the ex vivo use of IDLVs for gene repair and gene targeting.